Interleukin-6 trans-signaling is a candidate mechanism to drive progression of
human DCCs during clinical latency
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Supplementary Figure 1: Identification and molecular analysis of DCCs from BM

of breast cancer patients. a Isolation of EpCAM* DCCs from BM of non-metastasized

(MO-stage) and metastasized (M1-stage) breast cancer patients. DNA and RNA were

isolated from each cell by WGA and WTA for CNA and RNAseq analysis, respectively.

b Representative single cell CNA profiles of MO- and M1-stage DCCs and control cells

(EpCAM+ cell from BM of a patient without malignant disease or a hematopoietic cell

of a cancer patient). ¢ Box and whisker plots showing expression of EPCAM and KIT



in HD (n = 15), MO-stage (n = 30) and M1-stage (n = 11) DCCs with boxes marking
the median, lower-quartile and upper-quartile, and lines connecting the extremes. See
Supplementary Table 1 for patient/sample-ID allocation. P values according to two-
sided Mann-Whitney test; asterisks indicate significance * p <0.05, ** p <0.01, *** p
<0.0001; d Number of DCCs expressing genes of pathways identified to be enriched

in DCCs (see Fig. 3c). Source data are provided as a Source Data file.
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Supplementary Figure 2: Expression of IL6 signaling molecules in MCF-10A,
hTERT-HME1 and primary HMECs. a Cumulative frequency of IL6, mIL6RA and
gp130 mRNA expression in single LRCs or nLRCs from MCF-10A or HMEC-spheres
(n = 4 patients). The spliced soluble form of IL6GRA was not found to be expressed.
Expression of IL6 signaling molecules did not differ significantly between LRCs and
NLRCs of MCF-10A or HMECs (LRCs vs. nLRCs for IL6/mIL6Ra/gp130 in MCF-10A
or HMECs (Fisher's exact test, p values for all comparisons > 0.05). b IL6RA is

expressed on the cell surface of MCF-10A cultured under non-sphere conditions and



primary HMEC-spheres. The data is representative of three independently performed
experiments. ¢ IL6 (n = 10) and soluble IL6RA (n = 10) were measured in the cell
culture supernatant of MCF-10A cultured under non-sphere conditions or primary
HMEC-spheres (n = 3 patients, each patient analyzed in duplicate). d MCF-10A cells
were cultured under non-sphere conditions without (n = 7) or with 20 yM TAPI-2 (n =
7), an inhibitor of ADAM-proteases. Protein levels of soluble IL6RA (sILRA) and IL6 in
the supernatant were determined by ELISA; n.s. = non significant. e IL6 and IL6RA in
the supernatant of HME1-wt and isogenic HME1-EGFRA746-7%0 cells cultured under
non-sphere conditions was determined by ELISA. Cumulative data of two-three
experiments, each data point in duplicate. Panel d: two-sided Student’s t-test, panel e:
linear regression analysis. All error bars correspond to standard deviation (Mean +
SD). See Supplementary Table 1 for patient/sample-ID allocation. Source data are

provided as a Source Data file.



control

IL6 + sgp130-Fc

control IL6 IL6 + sgp130-Fc HIL6
o 100 - 4 4
o
<]
s ] ] ] ]
o \
= \ b A ] ]
3 \ n . :'
N ] 1 A 1 n ] N
5 | I I
£ )\ ! a )
S \ ] | ] ] !
b4
0 T T T T T T T T
“03 0 103 04 105 000 103 104 10° 0% 0 102 1047 100 0% 0 103 104 10
— CFSE — [Jd4:cD44vcD24" [ d4:CD44"CD24 [ 1d4:CD44"CD24"  [] d1:all cells
¢ CD44/o+CD24pisn CD44"snC D24t CD44tishC D24
0.4 0.3 hk 39
%) » ns— S » ok .
g 0.3 I E g Sk
o ains * 0 02- 0 2] .
e 2 £ oo
£ 0.2 2 2 K
© o ©
o O 0.1 O 1]
.2 0.1 ’_Ji_‘ ’-ﬁ Rl o
® S ® ®
& R h
0 0 0 L1
ctrl IL6+ HIL6 ctrl IL6+ HIL6 ctl IL6 IL6+ HIL6
sgp130 sgp130 sgp130
oo 15, CFSEhish
10° M CFSEhigh »
° allns
©
< 10 g 1.0
N @
o ®
O O o054
; 2
o
103
S0 08 ot 0o ctrl IL6+ HIL6
CD44 sgp1 30
Comparison Nc cor Pval nc cor Num Pval Num
IL6-induced (12 h) & MatLum—LumProg 0.58 e 30 Hkex
j=2}
c
E E IL6-induced (12 h) 2 MaSC—LumProg 0.37 * 45 **
?8 IL6-induced (12 h) & MatLum—MaSC 0.02 42
T o
é & IL6-induced (24 h) 2 MatLum—LumProg 0.27 > 136
T ©
S 2| IL6-induced (24 h) & MaSC—LumProg 0.10 285
)
IL6-induced (24 h) 2 MatLum—MaSc 0.05 290 bl
IL6-induced (12 h) 2 MatLum—LumProg 0.32 ek 119 ke
g IL6-induced (12 h) 2 MaSC—LumProg 0.17 * 241 e
©
éa IL6-induced (12 h) 2 MatLum—MaSC 0.06 257 -
)
2 T| |L6-induced (24 h) 2 MatLum—LumProg 0.27 230
3 IL6-induced (24 h) 2 MaSC—LumProg 0.10 * 453 bl
IL6-induced (24 h) 2 MatLum—MaSC 0.06 485
MaSC=mammary stem cell enriched LumProg=luminal progenitor MatLum=mature luminal
f *rrk Comparisons Significance
e 12 _ FEHK Ctri/ctrl vs. IL6/LE Ns
E 10 ° Ctri/ctrl vs. HILBAL6
c =
= _8 Ctilietr vs. ILEHILG -
4 [ 8
LRC 6.49 g g Ctri/ctrl vs. HILG/HIL6
©
§ ] (PKH+) S g 6 IL6/IL6 vs. HILGILG
e 2L 4 IL6/ILG vs. ILGHILG
S
E LRC 20.4 o 2 ILG/IL6 vs. HILGHILG
n
3 (PKH)— 0 HIL6/L6 vs_ IL6/HIL6 Ns
FSC 1stweek: - HIL6 IL6 HIL6 IL6 HILGALG vs HILGHILG
2" week: - HIL6 HIL6 IL6 IL6 ILGTHILG vs. HILTILS




Supplementary Figure 3: IL6 trans-signaling converts non-stem cells into stem-
like cells. a MCF-10A spheres cultured without or with IL6, IL6 plus sgp130-Fc or with
HIL6. b CFSE-labeled MCF-10A cells were cultured as spheres with or without
activators (IL6, HIL6) and inhibitors of classical (an anti-IL6 antibody) and trans-
signaling (sgp130-Fc). CFSE-dilution in CD44M"CD24low  CD44MdhCD24Ms" and
CD44'owCD24highintermediate cg||s was determined by flow cytometry at day 4. The CFSE-
fluorescence intensity of all cells at day one is included as reference. Data are
representative for three 3 independently performed experiments. ¢ The absolute
number of CD44MhCD24'ow  CD44MshCD24Nish, CD44'owCD24nigh/intermediate cgl|s (upper
panel) and LRCs (CFSEM9" lower panel) was determined as cell/bead ratio at day 4
by flow cytometry (n = 4-5 per group); n.s. = non significant. d Fold-change correlation
analysis comparing gene expression changes induced by IL6 plus sgp130 (classical
signaling) and HIL6 (trans signaling) in MCF-10 A cells at 12 and 24 hrs with the gene
expression signatures of luminal progenitor (LumProg), mature luminal (MatLum) and
mammary stem cell enriched cells (MaSC) according to the study of Lim et al.?%; Nc
cor: non-centered correlation between fold-changes, Num: number of common
differentially expressed genes. e nLRCs from primary, PKH26-labelled control
mammosphere-cultures were sorted by flow cytometry as PKH- cells. f Primary HMECs
were cultured as spheres for two consecutive rounds in the absence (n = 26) or
presence of HIL6 and IL6 (HIL6+HIL6, n = 18; IL6+HIL6, n = 15; HIL6+IL6, n = 14;
IL6+IL6, n = 17). Results represent pooled analysis of 14 patients, see Supplementary
Table 1 for patient/sample-ID allocation. P values in panel c: one-way ANOVA with
Dunett’s multiple comparisons test (post-hoc); panel d: p values according to two-sided
Student's t-distribution for (transformed) Nc cor and hypergeometric testing for Num.
panel f. one-way ANOVA with Tukey’s multiple comparisons test (post-hoc);

comparisons between groups labeled in red are depicted in the bar graph. Asterisks
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indicate significance between groups (* p < 0.05 to **** p < 0.0001). All error bars
correspond to standard deviation (Mean + SD). Source data are provided as a Source

Data file.
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Supplementary Figure 4: Down-regulation of gp130 surface expression by
soluble factors of bone marrow stromal cells. a MSCs isolated from bone marrow
biopsies of patients without known malignant disease or patients with non-
metastasized breast cancer were CD45CD34-CD105*CD90*CD44*Nestin*. b gp130
surface expression of MCF-10A cells after five days of co-culture with MSCs or MSCs
separated by a transwell or after 14 hrs of co-culture with MSC-conditioned medium
(MSC-CM). ¢ gp130 surface expression of MCF-10A cells after 14 hours of co-culture
with MSCs or OBs from a healthy donor or breast cancer patient. d gp130 surface
expression on isogenic MCF-10A cells without (MCF-10A parental) or with activating
PIK3CAE545K* mutation cultured with MSCs for 5 days. Panel b, c, d: grey filled
histograms indicate MCF-10A, MCF-7, or the isogenic cells MCF-10A parental and
MCF-10A PIK3CAE5K* cells co-cultured with MSCs, OBs, MSC-CM or MSC
separated by a transwell. Histograms with a thick black line indicate MCF-10A or the
isogenic cells MCF-10A parental and MCF-10A PIK3CAE545K* cells cultured alone and

dashed histograms isotype control staining for gp130.
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Gating strategy for MSC-characterization
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Supplementary Figure 5: Gating strategies for flow cytometric analysis. a MSC-

characterization; b gp130 analysis in MCF-10A-GFP cells co-cultured with MSCs, OBs

or HUVECs; ¢ CD24/CD44 analysis in CFSE-labeled MCF-10A cells.
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